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Dias 1
Substituting sight with 
other modalities
Brian L. Due & Simon B. Lange
Centre for Interaction Research and Communication Design 
Department of Nordic Studies and Linguistics
University of Copenhagen   
a video ethnographic study of blind people’s uses of different 
semiotic resources for navigating in urban areas. 
Presented at 
XI International Conference on Semiotics,
Thessaloniki, Greece, on October 14-16, 2016.
Dias 2
What do blind people need from a digital device 
in order to navigate?
Learnings from their use of extended semiotic resources   
• The project investigates the potential of 
computer vision technology for blind and 
visually impaired individuals in their everyday 
life.
• An interdisciplinary project between 
software developers, cognitive scientists and 
us: looking at social interaction. 
• In order to develop new prototypes we need to 
understand blind and visually impaired peoples 
actual everyday practices.
• Therefore: we analyse navigational 
behaviour with a focus on existing 
semiotic resources 
The project is financed by 
Synoptik Foundation
• Fieldwork: interviews, 
observations and video 
recordings
• Overall method: Video 
ethnography (Hindmarsh, 
Heath, Luff 2010).
Dias 3
State of art 
EMCA: Practical reasoning, 
multimodal and sequential actions. 
Blindness/ mobility as situated 
practice  
Semiotics: actions as resources 
for accomplishing /communicating 
something 
Distributed Cognition/Extended 
mind: Cognition in the wild; 
recognizable through social actions
Resources 
for doing X
Sensory substitution: the 
brains’ ability to use other 
sensory input in order to move 
around and navigate 
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Dias 4
The situated and local accomplishment of mobility and 
navigation: Two single case analyses of blind people’s use of 
extended semiotic resources  
Function Semiotic resource 
Problem oriented The white cane 
(example 1)
Solution oriented The guide dog
(example 2) 
Dias 5
Resource 1: Extending range of tactility; 
embodied experience through the cane.
Example 1: The white cane as a resource      
Dias 6
Extending range of tactility; embodied 
experience through the cane
Dias 7
Ressource 2: The white cane as a symbol to others and 
an echolocation device
Dias 8
Ressource 2: The white cane as a symbol to others and 
an echolocation device
Dias 9
Key semiotic functionalities of the white 
cane: Problem oriented   
• Detects obstacles in the world
• Extends the body and distributes cognition   
• Informs about the nature of obstacles 
• Is based on tactile feedback (indexical sign)
• Is based on auditory feedback (echolocation 
(indexical sign)). 
• Is a visual symbolic sign recognizable by co-
pedestrians
• Is an auditory indexical sign recognizable by co-
pedestrians. 
Dias 10
Example 2: The guide dog as a resource
Dias 11
The route
Dias 12
Ressource 1: Avoiding obstacles before they are problems
Dias 13
Ressource 1: Avoiding obstacles before they are problems
Dias 14
Resource 2: Choosing a ”better” way. Negotiation and trust. 
Dias 15
Resource 2: Choosing a ”better” way. Negotiation and trust. 
Dias 16
Resource 2: Choosing a ”better” way. Negotiation and trust. 
Dias 17
Key functionalities of the guide dog  
1) The dog, as a semiotic resource, does not communicate 
about obstacles but simply avoids them
2) The dog is a complexity-reduction ‘device’
3) As true agent in interaction, the dog evidently decides on 
negotiable trajectories
4) The dog produces meaningful indexical signs through 
embodied actions such as head turning, walking speed, 
sound, and pulls in the hand bar. 
Dias 18
Summing up: the key features 
Problem-oriented features (the white cane)  
• Provide tactile and haptic feedback that is flexible relative to the type of 
relevant input from the surroundings (e.g. concrete/glass/wood)
• Identify obstacles before they are within range of the body  
• Provide auditory feedback about detected obstacles and the structure of 
the environment 
• Act as a symbolic sign to co-pedestrians that a blind person is navigating
• Be able to make sounds that can facilitate echolocation and inform co-
pedestrians of presence.
Solution-oriented features (the guide dog)
• Provide tactile and haptic feedback (directional steering) 
• Be trustworthy
• Reduce environmental complexity, and reduce obstacles by tacitly 
leading around them 
• Be a companion and provide the ability for verbal commands and 
negotiation in a turn-taking machinery. 
Dias 19
Key features for technology development
Voice control and negotiation 
(turn-taking machinery)
Premise: Technology must be trustworthy
Be symbolic sign
(categorisation device)
Make organic sounds 
(signal to co-pedestrians)
Avoid obstacles 
(haptic feedback – directional steering)
Make organic sounds 
(echolocation)
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